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TRAINING IN THE DARK OF THE DAY

“One of the fundamental  difficulties of night training is the limita-
tions it puts upon maneuver control and simple observation by the
t ra iner for  the purposes of post exercise critique . Moreover , nigh t
training is inherentl y Inefficien t , because of the difficulties of con-
trol Impacting over logistic and administrative arrangements surrounding
an exerc ise . One answer may be to conduc t nigh t tra in ing during the day,
by eq uipping all participants with gogg les which simulate the night visual
env ironment.” (1975)

MG Paul F. Gorman
Deputy Chief of Staff for Training
HQ TRA DOC v

INTROD U CTION

The o f f i c e r — i n — c h a r g e  of the Night Fire Rifle Range at one of the major
Army training centers , notices tha t the last round has just been fired .
He glances at his wristwatch and much to his dismay sees that it is 0330
hrs. His experience tells him tha t at least another hour will be
required to “break down ” the range , store the equipment , collec t and
segrega te the em pty car tr idges and amm uni tion , and police the area. By
the time the troops reach their barracks and his own cadre return to
thei r  quar ters , the sun will be rising . Although the Nigh t Fire Ra ng e is
eq u ipped wi th the la tes t au tomated range equi pmen t , no solu t ion has been
found to overcome the long , tedious hours when a double company of
trai nees has been scheduled to fire . The morale of everyo ne present at
this time reall y sags with the realization tha t tomorrow is another
training daY

T
Though h~rpo the tical , the situation depicted above is a real—life

problem for  ~he Basic Training Committee Group at Fort Jackson , S.C.
Due to hol id4ys , pay days , and other scheduling anomalies , It often
becomes necessary to have more than one training company fire on a given
nig ht . Thu4~;he Night Fire Rifle Range is required to remain in opera-
tion for an ex!ënded period of time , crea ting hardships for trainees and
cadre al ike . The optimal solution would be to develop a means of simula-
ting n ight Illumination conditions during dayligh t when the range
normall y is no t used , so tha t ni ght f i re  training can be conduc ted a t
this time . The purpose of this research memorandum Is to introduce
technological  aids called Light  At tenua t ion  Devices (LADs ) which provide
such a solution. The concept of using LADs to produce features of night
v i s i b i l i t y  fo r  training purposes is being developed and evaluatd by ARI ,
the US Arm y Research Institute for the Behavioral and Social Sc4ences.
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The simulation of night illumination levels for training , using LADs ,
could provide several benefits over actua l night training in terms of
safety, training effectiveness , and sched ul ing flex ibility. Safety is
increased through the use of LADs since performances of individuals ,
teams, or groups can be monitored by someone whose (daylig ht) vision is
unimpaired . For example , during simulated nig ht rifle marksmanship and
record firing , the cadre , who are not wearing LADs , could more easily
conduc t routine inspections for possession of unexpended ammunition .
Training effectiveness would be enhanced since the cadre could observe ,
e v a l u a t e , and correc t t r a i n e e s ’ pe r fo rmance .  Thus per fo rmers would
r ece ive  c o r r e c t i v e  feedba ck ba sed on a more a c c u r a t e  and e x t e n s i v e
observation of their behavior . Finally, using training with LADs as an
adjunct to conducting night exercises and qualification tests could
enhance the flexibility of scheduling . This increased flexibility would
be espec ia l l y advantageous to training centers w-ith limited facilities.
A related benefit is tha t more efficient scheduling would red uc e the
amoun t of “dead ” t ime usually spent waiting for darkness.

I

PREVIOUS ATTEMPT S TO DE VELOP LADS

The concept of light attenuation for operational and training pur—
poses is not a new one . The U. S. Armed Forces have used lig ht—attenua-
ti ng goggles in the past , both to protect the eye s and to improve human
performance. Perhaps the best known use of goggles to improve perfor—
mance was the introduction of red gogg les in World War II . The gogg les
were used to promote dark adaptation for Army aviators and Navy
personnel prior to either night flights or nig ht watch duty . Another
type of device was a dua l density goggle with a dense strip near the top
that was used by pilots in WW II to facilitate searching for enemy air-
craf t when flying in line with the sun .

Some past efforts also have been directed specificall y toward the
simulation of night illumination levels during dayligh t for  the purposes
of tr~ In ing and evaluation. However , since most of these attempts were
rela ti vel y unsuccessful , this work has largely gone unpublished . In the
context of the Infantryman , an attempt was made to conduc t night training
wi~ h dark goggles during the day, in tests at Fort Benning in 1959. The
feasibil ity of the concept was investigated , but the projec t was
cancelled before extensive training took place.

A more vigoro us effor t was made in 1969, in tests sponsored by the
Training Aids section of Fifth Army Headquarters at Fort Sheridan . The
preliminary studies used exposed X—ray film as a light—attenuating filter
In the s t a n d a r d  Army sun , wind , and d ust gogg le. Results of these early
tr ia ls were encourag ing, and a filter was sought that would be superior
to exposed pho tographic film.
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A plastic containing a dispersion of colloidal carbon was used to
construc t a lens with an optical density (OD) of about 5•5 1 • A tota l
of 7,000 lenses was produced for extensive field trials whic h had some
success . Ik,wever, problems with perspiration fogging the lenses and
lig ht scatter when facing the sun led to the projects ’s termination in
August 1970. Those involved in the effort believed that such technolog-
ical problems could have been resolved if the project had possessed more
resources and there had been continuity in command .

ROLE OF ARI IN THE DEVELOPMENT OF LADS

In 1974, ARI became sen )usly involved in developing the concept of
tra ining with LADs , under Aaron Hyman , Chief of the ARI Technical Area
dealing with Human Factors in Tactical Operations . In order to achieve
Army—wide acceptance for these devices , LADs were considered to require
the following charac teristics:

(a) a rela tivel y neutral attenuation in the visible range
(b) attenuation of light in the ultraviolet and infrared

regions for safety reasons
(c )  a l i g h t — t i ght  seal to the face
(d)  adequate  s imula t ion  of var ious i l l u m i n a t i o n  levels
(e) a f a i r l y wide f ield of v iew
( f )  durable lenses w i t h  a b r a s i o n— r e s i s t a n t  coating
(g)  an outer protect ive  cover
(h)  capable of accommodating a wearer who uses correc tive lenses
( i )  an adequate ven t i l a t ing  system

Following in i t ia l  explora tory  work by  John P. Farrell , lig ht—
a t t e n u a t i n g  devices were developed at  ARI b y Hyman and Farrell , who used
meta l l i c—coa ted  plast ic f i l t e r s  in combination with Kodak Wrat ten  neutral
density (#96)  f i l t e r s2 inserted in the standard Arm y sun ,
wind , and dust goggle , but with improved light—tig ht ventilation .

Farrel l  f ie ld  tested these gogg les for  I n f a n t r y  tasks at Fort Ord
and aviation tasks at Fort Rucker. For the aviator tasks , a bidens ity
lens was used in which the lower part of the lens was less attenuating
than the upper , thus allowing the pilot to read the instrument panel and
flight instructions . The results of these preliminary field tests in

~ Optical  dens i ty  r e f e r s  to amount of light allowed to f i l t e r  through
the lens. For example , a numerical  value of 5.0 ind ica tes  t h a t
iO~~ or .001% of the light is allowed throug h the lens.  For a
clear sunny d a y ,  this correspond s approximatel y to the level of
i l l umina t ion  produced by a fu l l  moon on a clear nig h t .

2 Commerc ial designations are used only in the interest of precision
in reporting and do not constitute indorsement by the Army or ARI.
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1 975 were very encouraging since performances with the LADs appeared to
be degraded to the same extent as performances under actual night visual
cond itions. Unfortunatel y, the initial mock—up version of these LADs was
too frag ile and expensive for field application.

In the next stage of developmen t , ARI scientists utilized neutral
attenuating lenses made of relativel y d urable and inexpensive dyed
pol ycarbonate plast ic with a metalli c coating , which fit as outserts on
the s t anda rd  Army M 17  p r o t e c t i v e  mask . These LADs were used to s imula te
ni g ht i l l u m i n a t i o n  c o n d i t i o n s  for  cond u c t i n g  ARI land nav iga t ion  research
w i t h  e l emen t s  of the 9 th  Infantry div ision at Fort Lewis in earl y 1977.

In response to a f i e l d  request  from Fort Jackson , ARI developed a
lig ht—att enuating goggle tha t can accommodate those helmeted trainees
who wear corrective lenses . The goggle lens is made of a combination of
fla t polycarbonate plastic filters containing an organic dye , with a
metallic coating on one of the lenses to filter out potentiall y harmful
infrared and ultraviolet rays . The compartment holding the filters can
be disassembled easi ly or removed intact so that different filter combi-
nations can be readil y ob tained or interchanged . The com partment also
contained a clear , shatterproof outer lens to protect the filters. A
commerc ial welder ’s gogg le was used for the facemask , made of a sof t ,
opaque green material and ventilated by plastic louvers. Mded foam
padding tem pleflaps red uced the amoun t of light leakage around the ears.
The perimeter of the mask in contact with the cheekbone , forehead , and
nose was also lined with foam to increase light—tightness (Figures 1 &
2 ) .

NIGHT RIFLE MARKSMANSHIP FIELD TEST OF LADS

lAiring the earl y par t of 1978, the Basic Training Commi ttee Group a t
Fort Jackson conducted a tield test of the f e a s i b i l i t y  of using LADs for
training and testing night rifle marksmansbip during daylight. The
stated objectives of the Fort Jackson test are given in Table 1. The
field test employed an experimental design in which 15 training
com panies , com posed of both sexes , were d iv ided random ly into four
groups. For three of the groups , the optical density of the gogg les was
var ied to determine how their performance compared with that of the
f o u r t h  group , which  p er f o r m e d  a c t u a l  n igh t  f i r e  at  va r ious  moon pha ses
( f u l l , ha l f , and no m o o n ) .  Po ten t i a l  sources of ex t raneous  v a r i a b i l i t y
were to be controlled by holding constant the prior rifle training and
prac tice , instructions , and period between receiving instructions and
record f iring . Effectiveness of performance would be determined by the
number of hit s scored on poe—up targets at 25 and 50 meters and the
amoun t of ammunition expended in 20 exposures to the targets.
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Table 1

OBJECTIVES OF FORT JACKSON FIELD TEST

1. Dete rmine  if basic r i f l e  marksmanshi p Night  Fire r equ i r emen t s  can
be conducted dur ing  dayl ight using LADs while satisfying curren t Night
Fire train ing and performance requiremen ts.

2. Determine the optical density of the LAD lens which best s imula tes
the visual conditions appropriate for night firing .

3. Determine if the LADs can be used in varying weather conditions
while main taining the individual’s capab ility to detect and engage
targets.

4. Determine if the LADs can be worn over an individual’s correc ti ve
lenses (eye glasses) while main taining Night Fire training and hit
probabili ties.

(

POTENT IA L APPLICATIONS OF LADS

The LADs program at  ARI encom passes a variety of light—~ittenuation
devices and is not restr icted solely to the fabrication of gogg les for
night rifle marksmanshi p training . Rather , it is envisioned that the
program will continue in its attempt to meet the numerous training ,
testing , and proficiency maintenance needs of the Army. There are a
grea t  many p o t e n t i a l  m i l i t a r y  app l i c a t i o n s  for  LADs. Consider for a
moment the feasibility of incorporating such devices into small unit
tactical maneuvers and exerc ises, land nav iga tion tasks , vehicle (t r~ ck
and wheel) dr iver training , and crew—served and individual weapon
firing . The idea of conducting night training dur ing daylight by
equipping all participants with LADs does not  seem as f a r— f e t c h e d  now as
i t  did when it was f i r s t  proposed several years ago.

It is important to note that the LADs cannot provide an exact
replica tion of night visibility conditions. No technological device can
accomplish this. Rather , the LADs serve to approxin~~te , albeit to a
less than p er f e c t  degree , the essent ia l  f ea tu res  of su’ h c o n dit i o n s .
Because of thi s l i m i t a t i o n , inherent in all simulations , LADS cannot be
applied direct ly in certain areas of training . For example , since the
LAD f i l t e r s  a t t e n u a t e  l ight  by several orders of magnitude , small
amoun ts of focused or diffused light (such as that emitted by the
luminous dial of a compass or the instrumentation panel of a vehicle)
cannot be seen with the LADS. Consequently, the LADs may not be useful
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7

tor tra ining in tasks typ ically performed at nig ht with limited levels
ot a rtificial illumination. These limitations can be circumvented in
n a t i v  training situations , however , by making eit her procedural changes
(st.c h as increasing the intensity of the light source) or technological
m o d l ti c ttl ons to the LADS (such as using bidensity filters with less
attenuation In certain parts of the lenses).

The potential military app lications of devices which simulate night
visua l conditions for training purposes are muc h broader than the rifle
marksmanship example. In particular , the increased range , lethality,
and accuracy of modern weapon systems have led to evolving tactics and
doctrine which emphasize the concept of continuous operations. This
concept specifies that comba t and support operations be conducted around
the clock , under all illumination levels , and across varying terrains.
The cond uc t of missions at nig ht or under limited visibility conditions
(e.g., during smoke screen) ts intended to reduce the effectiveness of

~wdern weapons in the band s of the enemy. According ly ,  to cond uct
successful continuous operations , comba t and support personnel must be
trained to perform their tasks with reduced visual cues. The potential
role of LADs in developing continuous operations capability cannot be
v~-rem~Thasized (Figures 3 & 4).
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